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nato^a. po„a„^e spe™i»e direefly as a 
radical scavenger « 



radical scavenger zweerI, Patrick m.wosier*. 



May Bl 1998) . An mM 



tiTe damage to pNA by J^^f » jurrive. The poU- 

pmbiem that eeUs mwrt B^J™*gJ^^4 milta«o»^ 
^„ sp^^^W-^Jf "^XSL b^^^ directly 

.tMt^TiDMA iroa Ereewdical attach- . 

Hwever. vdry *f «Pg^e ^STcrfthe attributes ascribed to 

protection a»noll™<»™-**f*?^^^c ^aalizaiion and 
P«*^ action is » ^iU%S sJenni»eis*»^e>* 

to be iatimatcly 7 direct in prowctfae PNA 

iavcstigate tf^Pf^SSe'S^oth^rcactive oxygen 
ftomfiee radical attack. Freertowa ^uniariaetabtAsin 

and by «o|««o^ Stole STective^ mechanisnis to »uf- 

MATERIALS AND METHOPS 

Assays PNA ^""^ "^f^^S^raJd'S^^^ 
«east«dbythec«wemOTto«^cl^ 

inhaled in ^^.V^^J^^T^O^'i^^^'^'^''^^^- 
i^?BS(fmA)»n^^^^^^^^y^i^ as indicated. 

Polyamin« » '°f'°*1f J„l~ were sepaiated by electro- 
Following incubation the sampl es sep 

^^^vTd^^^^'^^''- 



paresis m a 1% ^^r^J^ XSTn^^^l 
Snd 1 EDfTA m a h^iJ'S3Sd^4b ethidinm 
TOs/acetate gel ^'^•o^?.!. ^dUn^ed by destauii 
bromide (2 p^lf) ^.^^^J^^Z^^ UV translmmna- 

for 10 min, and Keffig ^ ^^^^ 

lion. The gete^ercph^o^pheJ^^B^^^ supercooled 

camera (S™^^>^S*efo™>atto»of open circular 
doabie^trandedDNAteOTiismw formation ctf 

DNA, and double strand *J«=«5J^*hoUis of untreated 

Diinethyl4l>ynpbne grSTrtatidanl wsay. 30 ^ 

further purified W •I'^a^f ?I J, a«d 50 jnM DMPO 

H,0, and 10 ^ tte toi»t«l concentration of 

combined with or w^ootA^ca ^.^^ 

speiBnne.Spec»ra_«crer«orf^^»^^ spedrometcr 

Spectra «erc reconled "» » ""''S^ ^^vity as previoudy 

.<! MS Anabris. Bl8-c^l''C]?»«»^ JTX^Tiiobtttane (2) 




^th 9%^M^^'J^!St. Snesponding 1.10- 

jKlt from ethanoUw*ter (21, 23). 

RESULTS AND DISCUSSION 

Polyamines have bean P«>If ^i!^C!S<^'Sfe2«.J'?« 

Sage. ^^^'X'S^^-^'^^'^^t 
m,kno«n.KhaDef<»i. (l?j")P"*~!^ dNA from smgJct 

spermidine and sP«?=*5*^'=°"^,ir^^ 

^gen attacfc,bnldidnotde.nonstn^a , 

^■^olyandnes in *^ fS^b^^S^Sn^M^B^-P^***^ 
radicals can be generated ine ' ^ copper, in a 

SDNA-a3^j^tedt^»g»f^f)^0H- + OH" h- 
Fenton-iype mechanfim; H jOi f 
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^ noc «dudc -tire ^'^i^^^ 

OTdeaf magnetic resonance (NMR) sp^^J^j^ hqs- 

Siose addacts. For P'^t.r Tte tesnlting "O 



n3n brtricbod sp^'^^^ ^^^^^ 

_»»«i.iv ntwrne, and distliiict firom aU 
TSP peaks spe«=»™°?*^J "^Sradtoilwave^^ 

fflcots tovolving the ^^^B^'f^rwtffched spermiiie, com- 
field ai 603 ppm (see beto«)- "^"^^ nieihyleiie 
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<>r»rtare of tragpcnt 



" * H O 



203 





50 



• « ThefiB daia suggest that spermine 5s 
conwrted to at least two 1^*^"^, sSennine is capable of 
acting as a free radical sMVH^i hyflrated form of the 
could P^i^^J^^^S^^Zf be formed in the 

N>»"*«^'?^]S^?SSiV3^S^IfeO> The addict 

pt^wing *e "SjJ^^^^^ used to idefltifjr 
Althoiigh these NMR JT^d ROS, they are eonas- 

{ragmeots, as outlined ^ ,^5 next used lo detei^ 

ndne^e 8tn»ctofBS of tl«> ^ ^ taction 

SSndate the ^enn^^J'J^"'^ roS. The 

reai*lonniixturesgeneiai~« mecttoscony (Kg. 4). To 

determine the low-e"a s«^^ ^^^J'™! 
spermine ^ ran as ?J'?f*»^^ ^ obtained with 20 
S«,ia, and a f=°8^^tEJEip. Unlabeled speiniine 
^1 of sample loadedonwlh^'^^^ P = 203 (data 

notshiwi),eorrcspow^»"»P'^ ^ ^, amiij- 
__ J _>^<inr'Ari maior oealts M "W* t V ^ .« The. m 



toti»proioi™»"i~"- - — . 
not snoi«raj,«j».«i.-'----- at wife = 1^ 



spectmm generated ^,^0!^?*.^^^ 
p3qsp^er20nmcrfofs«^ple^^^ 

protonatedpareiitmolecu]ft.vnu»a ^ Single 

147, correspond^s tojhe^o 

:^»sS&^rSpectedm^^ 
^s^r^freTeTSi^^ 

Ivoohilized the ruaction n>ii*ui« - jpectial 

JS^eriments. then ^^!^J,*^2S.S^ ^. »• 
tllysWajor I«aks ^'^jO art lUted 

Probable identities of the peaKS « ygt to be 

Sable 2, while Aeident«yrfAepg^ CI 

detcmiined. Based on o^f^fXb postulated that 
^ spectral studies ""tt^^Jj^S'^'^rvSt in the celJ. 
8pen.^caninde«dart M*^^^ ^ fl,e 

tesults suggest ^£S5d«»y radical arc similar 
addnct formed fronispermmeMdh^ aonooacygen- 
to those observed foUowillg and other ah- 

Se^ediated ^^^^ TT^rSce of hydroj^l 
phatic prir"?.l?SiSs^ld bt Hpected to form the 
SdicaJ. ^^'S^tSyslSmiSe. ai^then possibly the 
cortespondmg b^/'^'^^irSTm (Fig. 5). Sponuneons 
unstable bis^i-J^;by«l^?ffi^rd uit^^ 
dehydration of ^ j^f dialdehyde (7). 

^d then be readdy r^^^t that adducts 

the NMR and ^^.'^"lrr^^3^onal|Hod«cts 
(6) and (7) are ^e predonun^tp»d^^ ^re ^ ^ 
or intermediaies Hkely are fonned. since 
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pio 5 Proposed wschanismfMl 

!irdass;SoT^i^^^^^^ ^* '"^ 
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Biochemisuy: Ha « fli 

each specmim that dearly do not ar«. fn»- any of the 
taVennediatcB m Fig. 5. djaidehyde is of potentfel 

TT,e P~duc»on of gf^^^ t^ations of oxidized poly- 
biological sigOifi«»«/^|° tffidcOOV However, once sperm- 
amines can f^DN A diS^ fl>»s 
i„e is oxidized, its ^">!^«lS^^„3ung it accessible to 

the ff,Ttcral ThPrefore. cellular spenwne dial- 

dchyde to»iaty <^ S'^'^^^gSo}osi6 here- 
occur as « ^ ^^,„*^S^S^n?ocia.ed^ith ni^ny 
Althoueh ™e P?'^?^- !; a" regulation of fipne cxpi^ssion 
ceumar functio.^ in« f f^^he^ to also 

and prognuanted ^^Jlg'J f J'^^fadical scavengers. Khan 

ctmW protect DNA *»™",*SlMScn by using pBR322 

Lce that ^^r^fZV^i^Ho^Tvo data were 
icftlJy generated nS^^Saoionbe^ thepoly- 
P^''*«*'!f^°!f^n. O^jSK* consistent wUh the 
Gnincs and smgJet '»?f,^,^iJ?^^Mling that pojyainines 
hypothesis tMfi^>y.^<^«^ '«J^^ 

demonstrate that sp«™'^.^^^enger. It should be noted 

that many have strwctnres dosc^ 

nkffls anitar lo ^^jW^Se^c^^ are so similar, in 
rtlated to the P^^JT^^ZS^fseXlwlyi"^ transporter 
feet, "^^f^,^-?^ toSu«r. tt^ data soggest that 
to enter *e "^VSi^SS^ «f «pcnnine n«ry its 
o« rf ^^'^^ "^S^'STrOS dama^ subsequent u^n- 

a ^^'^ »y con^trations. .t ts 

SSTo perform this toct«>n (7, 8, 14). 

an»lyus. and S. B, Bayiio, *e* was supported by 

l^^.fS^'S {?^rScSlO«. CA5Bia HS0T141. 
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